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ABSTRACT 
The purpose of this project was to determine the 
cost of infection control for private dental practices by 
a theoretical estimate and a survey of practicing dentists. 
For the survey, a 27 item pretested questionnaire 
of infection control costs was mailed to a stratified 
sample of 126 general dentists in the greater Boston area. 
The characteristics of the survey respondents closely 
resembled those of the typical size practice as defined 
using the 1986 ADA Survey of Dental Practice. The estimated 
cost of additional infection control supplies by survey 
respondents ranged from $0.00 to $1000.00+ per month and 
had a median value of $1 .22 per patient visit. 
The theoretical cost estimate was developed for the 
typical size dental practice. The CDC ''Recommended Infection 
Control Practices for Dentistry" was used to determine the 
minimum number of supplies that are now used for infection 
control. Using national dental supply catalogues, an estimate 
of $1.11 per patient visit for supplies was projected, 
demonstrating a difference of 11¢ or 10% between the theo-
retical cost estimate and the estimated costs of the survey 
respondents. An additional $2.37 per patient visit was pro-
jected for labor using the survey questionnaire responses 
and the 1986 ADA Survey of Dental Practice adjusted by the 
Consumer Price Index. 
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INTRODUCTION 
AIDS and infection control are highly visible 
concerns for dentistry. A review of continuing education 
offerings at state and regional dental meetings often list 
one or more infection control courses. Professional journals 
have articles on the topic monthly, and occasionally issues 
have emphasized or have been cornpletelydevoted to the sub-
ject.1'2 Guidelines and position papers have been developed 
. 3-8 by profess:ional organizations and agencies, and several 
national symposiums have been held. 9 
Surveys show that dentists want to be informed on 
these topics. They also encourage their auxiliaries to be 
informed. 10 However, dentists around the world are asking 
the question, "What is the cost of infection control?". 
An Australian editorial written on the financial aspects of 
infection control 11 categorizes the costs as follows: 
0 cost of equipment and materials 
0 cost of additional staff 
0 cost of disposal of infectious material 
0 increased costs from lost clinic time 
0 cost of immunization and 
0 
.cost of education. 
The article pointed out that ultimately the public will have 
1 1 to bear these costs. Similarly, letters to the editor 
2 
12-14 
express the same concerns as do communications from 
d t 1 . t' 15 en a organiza ions. 
In the "Report of the Task Force on AIDS and Dental 
Education 1116 of the American Association of Dental Schools 
it was recommended that cost analysis studies be done on 
infection control. A resolution (64H-1987) adopted at the 
1987 American Dental Association (ADA) House of Delegates 
also requested that information be gathered on the cost of 
infection contro1. 17 
Although the literature suggests infection control 
. 1 6 1 8 to be cost effective, ' a computer Medlar search for the 
past twenty-one years shows no published information on the 
cost of maintaining infection control within the dental 
office. The purpose of this project is to determine the cost 
for infection control in the private dental office. 
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METHODS 
Survey Analysis 
Questionnaire 
Questions were developed to determine an estimated 
cost of infection control for a written survey of private 
dental practices. The questionnaire was pretested on ten 
dentists; questions were refined and additional questions 
were added. Each completed revision was pretested for any 
misinterpretations. 
The final survey consisted of 27 questions requiring 
up to 50 responses and included: 
1) practice type-solo or group 
2) graduation year 
3) weeks per year the office is open 
4) hours per week the office is open 
5) who selects infection control items 
6) how the items are ordered 
7) how the dentists and staff prefer to learn 
about infection control 
8) possession of a copy of the ADA or CDC guidelines 
9) how routinely the dentist, hygienist and 
assistant wear gloves, mask and eyewear 
10) number of personnel that have received the 
hepatitis B vaccination 
11) approximate number of lab cases per week 
12) approximate number of gloves used per week 
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13) number of hours worked per week by all staff 
categories 
14) number of patient visits per week 
15) average length of time of a patient visit 
16) amount of additional time spent on infection 
control per patient visit by each of the staff 
17) estimated cost per month of infection control 
18) number and amount of office paid hepatitis B 
vaccinations 
19) additional personnel hired as a result of 
increased infection control measures 
20) additional equipment or instruments purchased 
as a result of increased infection control 
measures 
- 21) number of dental operatories 
22) number of staff in each category 
23) respondent's status in the practice 
Selection of Dentists 
The survey was mailed to 126 general 
dentists in the greater Boston area. The names were obtained 
from a listing of members of the Massachusetts Dental Society. 
Names were taken from those whose addresses were in Middlesex 
and Suffolk counties and within the north and west boundaries 
of highway 128 and I-95, and the southern boundary of I-93. 
Also included were those with addresses in Brookline, Milton 
and Quincy (Norfolk County). 
To stratify the dentists by age, only those dentists 
who were born in 1923/1924, 1932/1933, 1942/1943 and 1952/1953 
were sent questionnaires. If there were dentists with the 
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same address and the same telephone number, the survey was 
sent to the first dentist listed. If the address was the 
same but the phone number was different, the survey was 
sent to both dentists. 
Mailings 
A cover letter was written to briefly 
explain the purpose of the survey and to request their 
cooperation. A self addressed stamped envelope was enclosed 
for their convenience. The surveys were coded so followup 
surveys could be sent. The participants were given approxi-
mately 2½ weeks to respond. A total of 42 surveys were re-
turned as a result of the first mailing. 
Each of the followup mailings was only sent to those 
who had not previously responded. The first followup was 
mailed after three weeks. A cover letter was written 
and sent along with a coded survey and self addressed 
stamped envelope. It was requested that the surveys 
be returned within approximately ten days. A total of 22 
surveys were returned as a result of the second mailing. 
After 2½ weeks, a third and final mailing was done, 
with the cover letter stressing the need for the recipient's 
input. The mailing again included the survey 
and a self addressed stamped envelope, and it was requested 
to be returned in approximately ten days. An additional nine 
surveys were returned as a result of the third mailing, for 
a final _response rate of 58%. 
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Theoretical Analysis 
Practice Size 
In order to formulate a theoretical cost of infec-
tion control for private dental practices, it was necessary 
to determine what a standard practice was using the 1986 ADA 
Survey of Dental Practice. About 68.4% of private practition-
ers were solo dentists; 55.7% employed a dental hygienist, 
86.1% employed a dental assistant, with an average of 3.18 
total employees. The average number of patient visits per 
week of those who employed a dental hygienist was 89.9, of 
which the hygienist saw 31 .7. The average solo general practi-
tioner had 3.4 fully equipped operatories. This was the basic 
statistical information that was used to project a typical 
practice for determining the theoretical cost per patient 
visit for infection control. 
The actual numbers used in the theoretical model 
were: one full time dentist, dental assistant and business 
assistant working five 8 hour days a week; a half (0.5) time 
dental assistant working 20 hours a week; one dental hygien-
ist working three 8 hour days for 24 hours a week. The theo-
retical analysis was based on an office with three fully 
equipped operatories, where 90 patients were seen a week; 
32 by the hygienist and 58 by the dentist. ~he office was 
open 47.5 weeks per year (Table 1). 
Selection of Infection Control Guidelines 
Since the Centers for Disease Control is a branch 
of the United States federal government, and representatives 
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from the dental profession have assisted in their develop-
ment, the "Infection Control Guidelines for Dentistry" 
published in the Morbidity and Mortality Weekly Report in 
April 1986 was used for the theoretical analysis. 
Selection of Infection Control Items 
A panel of three dentists, one dental hygienist and 
one dental assistant reviewed the guidelines to determine 
which iterrs · should be included in the analysis. Items that 
were generally considered to _be used routinely prior to 1983 
were not included. If an item in the guidelines was included 
by four or more members of the panel* it was automatically 
included in the analysis. Any item selected by three or fewer 
members ofthe panel§ was included in the analysis if it was 
not mentioned in the 1978 ADA guidelines. Several items** 
were selected by a majority of the panel and were also men-
tioned in the 1978 guidelines. They were included in the 
analysis because the items were now used in greater quantity. 
Ten items were included in the final analysis as follows: 
1) gloves* 
2) masks* 
3) surface coverings* 
4) antimicrobial soap§ 
5) sharps container§ 
6) housekeeping gloves§ 
7) spore-testing device§ 
8) bleach** 
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9) high level disinfectant** 
10) handpiece covering** 
Determining the Cost 
Each item included in the analysis was reviewed 
independently. The cost of the items was determined by 
knowing either the number of patient visits, the number of 
staff or the number of operatories. It was determined how 
much or how many of an item would be used per week. The cost 
of any item used on a monthly basis (6,9) was divided by 
four for a weekly cost. 
· Three national mail order dental supply catalogues 
were used to determine the average cost of the items. A 
fourth catalogue was used in the event one of the three cata-
logues did not include an item. All were the respective com-
pany's 1987-88 Fall/Winter catalogue. No discounts for buying 
in bulk or on sale were considered. If there were a wide vari-
ety of items in a particular category, a range including House 
brand and two additional brands was used. An average price 
among the three catalogues was determined (Table 2). Occasion-
ally an item was only available through one source (Table 3). 
The cost of the item was divid~d by the appropriate 
number of patient visits for a cost per patient visit. All 
of these items' costs were then added to determine the total 
theoretical cost per patient visit (Table 4). 
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RESULTS 
Survey Analysis 
Responses 
A total of 73 surveys were returned as a result of 
the three mailings for a 58% return rate. Of these, two were 
from a ·health maintenance organization and were not included 
in the analysis. One dentist had retired, and one survey 
was returned for lack of a forwarding address. Two surveys 
were returned with minimal information, and one survey 
consistently contradicted itself. These were not used. A 
total of 52% of the surveys were appropriate for analysis. 
Not all respondents answered each question. The per-
centages indicated are of those responding to the individual 
question. 
Demographics 
Solo practitioners comprised 62% of the respondents. 
A total of 62% employed one or more hygienists and 82% em-
ployed one or more assistants. Including the dentist, the 
median size staff was four with a range of 1-27. The median 
number of patients seen per week was 90 with a range of 
23-450 and a median number of operatories of three with a 
range of 1-11. 
The offices were open a median for 40 hours per week 
with a range of 24-83 hours. They were open an average of 
50 weeks per year with a range of 44-52 weeks. 
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Over half of the respondents graduated since 1966: 
20% graduated before 1955, 16% between 1955 and 1965, 30% 
between 1966 and 1976, and 34% since 1976. 
Cost 
The average estimated cost of infection control per 
month compared to 1983 was $201 .00-$300.00 with a range 
of estimated costs from $0.00 to $1000.00+. The most frequently 
chosen estimate was $101 .00-$150.00 followed closely by 
$51 .00-$100.00 and $201 .00-$300.00. A total of 8% did not 
respond. A Spearman's Rank Correlation Coefficient showed 
a positive relationship between estimated cost and size of 
practice (number of employees, patients, operatories, hours 
worked) (p<.001). 
Additional equipment or instruments had been 
purchased as a result of increased infection control measures 
by 36% of the respondents. One-third of these respondents 
indicated the purchase of a steam or dry heat autoclave and 
22% indicated the purchase of additional instruments. 
Handpieces and ultrasonic cleaners were also mentioned by 
the respondents. Many respondents who indicated additional 
purchases did not specify the item. 
Time 
The average amount of additional time estimated to 
be spent on infection control by dental personnel per patient 
visit was as follows: dentists spent one to two minutes, 
hygienists and assistants each spent three to four minutes. 
1 1 
Only one respondent indicated additional personnel 
had been hired as a result of increased infection control 
measures. 
Theoretical Analysis 
The results of the theoretical analysis are provided 
in Table 4. The cost of supplies per patient visit for 
infection control were determined to be $1.11. For the 
typical size practice, this would be $100.00 per week or 
$4750.00 per year, based on 47.5 work weeks per year. This 
is approximately 2½% of the average adjusted gross income. 
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DISCUSSION 
Survey Analysis 
Responses 
Only dentists who were members of the ADA were 
mailed surveys, and all dentists practiced within an urban 
area. Members of professional organizations and dentists 
practicing within urban areas may be more sensitive to using 
infection control materials than those who are not. 
The questionnaire requested that the owner-dentist 
complete the survey. Six respondents, however, were not the 
owner of the practice (two independent contracting dentists, 
two office managers, one dental hygienist, one wife of owner). 
It might be assumed that some of the other surveys were 
answered by a staff member rather than the dentist to whom 
the survey was mailed. This may indicate more or less accuracy 
depending on the question and the role of these individuals. 
Demographics 
The demographics of the survey respondents closely 
resembled those of the national ADA survey statistics. Solo 
practice dentists may be more knowledgeable of the data 
within their practice: whereas group practice dentists may 
have to spend more time providing the requested information 
and therefore be less likely to return a completed survey. 
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Graduation Date- The highest response rate was from 
those graduating since 1976. This response may indicate 
better knowledge of infection control methods and more of 
a willingness to respond to questions regarding the use in 
their practice. Of those dentists responding, however, there 
was no significant difference in responses according to 
graduation date. 
Cost 
Survey Question- The survey asked for the respondents' 
best estimate of the cost of those expenses that are associated 
with infection control per month, and were not incurred by 
the practice approximately five years previously. The ques-
tion was worded to give the respondents an · idea of the range 
of products that might be included, without specifically 
listing items. While some dentists may have only thought of 
the price of gloves and masks, others may have included a 
greater variety of products including disinfectants and any 
number of disposable products. Several multiple regression 
tests using different dependent variables were done. No 
specific characteristic included in the survey increased 
or decreased the respondents' cost per month other than those 
involving a larger or smaller practice. 
Comparison to the Theoretical Model- A comparison 
of the su+vey results was made to the theoretical analysis. 
A midpoint cost was determined for each category in the cost 
question and the number of patient visits per month was used 
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to determine their cost per patient visit. The cost of 
labor was not included, since it was assumed the dentist 
would not know what that cost was. There was an extremely 
wide range of cost of the survey respondents from $0~16 
per patient to $11 .20 per patient with a median of $1.22. 
A total of 56% of the respondents had an average cost of 
more than $1 .11 per patient visit. 
Although a paired t-test showed a significant 
difference between the theoretical cost analysis and the 
estimated costs of the survey respondents, the actual cost 
difference of 11~ (10%) is minor. This difference may 
represent the cost of disposables that were not included 
in the determination of the theoretical cost. The use or 
nonuse of disposables may reflect the wide variation in 
cost per patient visit of infection control supplies of the 
survey respondents. 
Additional Purchases- Many practices have not pur-
chased any equipment of instruments as a result of increased 
infection control. These practices may have already been 
well equipped, have already been concerned of cross contam-
ination and the best sterilization practices, or on the 
other side, have not felt the need to take the recommended 
infection control practice seriously. 
Time 
Dentists- There was a wide variation of the amount 
of time spent per patient visit on infection control. Six 
dentists indicated they spent between six and nine minutes 
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per patient visit on infection control. Four of the six 
respondents said they average patient visits of 20-30 min-
utes. Therefore it appears some of these estimates are not 
realistic. Over half of the dentists said they spent between 
one and five minutes per patient visit on infection control, 
with the greatest percentage between one and two minutes. 
In a typical office, this would average almost 1½ hours per 
week of lost production time for the dentist. 
Auxiliaries- There did not appear to be a pattern 
for the estimated amount of time spent per patient visit on 
infection control by auxiliaries. This was probably because 
the dentists were responding for their auxiliaries and gave 
their best estimate. The mean and median amount of time was 
three to four minutes per patient visit for both assistant 
and hygienist. In a typical practice, this would result in 
almost two hours of lost production time per week for the 
hygienist and an additional 3-1/3 hours of work per week 
for the assistant. 
Effect on Production- To determine if this additional 
time spent per patient visit would be a problem for the 
office, it would be necessary to know what amount of slack 
time exists in an office. Typical offices work to an 80% 
capacity. 19 A formula using the data in the survey was de-
veloped. Dentists' and hygienists' utilization of time was 
determined separately. The percentage of those working at 
100% capacity or · more was 38% of the dentists and 18% of the 
hygienists. Several assumptions could be made from this data: 
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1) dentists are actually working more hours per week than 
they admit, working into their lunch hours or past quitting 
time, 2) dentists do not have a good estimate of how many 
patients they see or how much time is spent per patient, 
3) since most hygienists generally have a typical patient 
visit time period, dentists have a better estimation of 
their hygienists' production than their own, and 4) the 
hygienist may also be working more overtime. It could be 
assumed that offices working at 80% capacity of more (79% 
and 69% of the dental and hygiene responses to the survey 
respectively) would have a difficult time implementing 
infection control and continually staying on time. Offices 
working at 100% capacity or more may especially tend to 
ignore some infection control procedures in an effort to 
save time. 
Solo versus Group Practices- A comparison was also 
made between solo and group practices, and the solo dentists 
appeared to be more accurate in their estimates than the 
group dentists. This may be a result of the solo dentists 
typically being present in the office during normal working 
hours and therefore possibly having a better idea of what 
is actually occ;:urring in the practice. A group practice would 
probably be open more than 40 hours per week and any given 
dentist in the office possibly would not be as aware of all 
aspects of the practice. 
Additional Personnel- Only one survey indicated 
additional help had been hired as a result of the increased 
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efforts towards infection control. This may become more 
frequent as offices begin to completely carry out infection 
control, particularly if it is an extremely busy or large 
practice. 
Theoretical Analysis 
Limitations 
The theoretical analysis involved a minimal number 
of items used within the typical size practice. This analysis 
could be considered a baseline projection. It did not take 
into account any of the many disposable items that may be 
used, the cost of purchasing and laundering proper attire, 
the cost of operating an autoclave or any other equipment 
that may be associated with infection control. Nor did it 
cover the one-time costs of eyewear, vaccinations, equipment, 
instruments or continuing education. It also did not include 
labor costs. 
Labor Costs 
National- Several methods could be used to determine 
a Jaborcost for infection control. Since there were no aver-
age production rates for the dentist and dental hygienist on 
a national level, the 1986 ADA Survey of Dental Practice and 
the Consumer Price Index were used to project and estimated 
national figure. The amount of additional time spent by 
the survey respondents was used for the estimate as well. 
The 1985 average gross income of solo general den-
tists was divided by the number of hours per year spent 
1 8 
treating patients. It was then inflated to project to the 
year 1987. An average of $120.00 per hour was estimated to 
be produced nationally in 1987. Using an already established 
dentist-hygienist production ratio used in Massachusetts as 
a guide, 19 it could be assumed the · dentist was producing 
approximately $90.00 per hour and the hygienist approximately 
$30.00 per hour. If these figures are compared to the bulk 
amount of time spent by these two operators, the labor cost 
per week as a result of increased infection control measures 
would be estimated to be $131.00 for the dentist and $56.00 
for the hygienist, or an additional $2.08 per patient visit •. 
This would raise the theoretical cost of infection control 
to $3.19 per patient visit nationally in 1987. 
These additional labor costs would not be applicable 
if the practice had alot of slack time. Due to the wide 
range of labor costs, it would be best to determine these 
expenses regionally or for each individual office. 
Massachusetts- The cost of labor of the survey res-
pondents was estimated using known Massachusetts average 
production rates. 19 The average production per hour in 1987 
was $120.00 for the dentist and $40.00 for the dental hygienist. 
The labor cost in Massachusetts as a result of increased in-
fection control would be $174.00 for the dentist and $75.00 
for the hygienist, or an additional $2.77 per patient visit. 
This would raise the theoretical cost of infection control 
in Massachusetts to $3.88 per patient visit. 
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CONCLUSION 
The costs to a dental office have increased as a 
result of infection control practices over the last five 
years. These costs will vary depending on the individual 
preferences, motivation, size and efficiency of the practice. 
The cost of infection control will be higher for 
all offices as all products, equipment and conditions for 
infection control are factored in the list of expenses. 
Additional personnel time is required by the dental office 
to provide infection control, and its cost should be included 
in offices that are functioning at full capacity. 
The average cost of infection control will increase 
as dental practices continue to become more informed on 
the topic and adopt proper infection control measures. 
Although the costs of the dental office are currently 
increasing as a result of infection control, the costs may 
decrease as practices become more knowledgeable and effi-
cient in the use of infection control. ·Meanwhile, the expenses 
are justified by providing a safer and healthier workplace 
for employees and patients. 
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TABLE 1 
THE TYPICAL SIZE PRACTICE AS DETERMINED BY 
THE 1986 ADA SURVEY OF DENTAL PRACTICE 
SOLO GENERAL DENTIST 
1 FULL TIME DENTIST 
42.5 HR/WK IN OFFICE 
33 HR/WK TREATING PATIENTS 
47.5 WK/YR 
1 .5 DENTAL ASSISTANTS 
1 .0 BUSINESS ASSISTANT 
0.5 DENTAL HYGIENIST 
3 OPERATORIES 
90 PATIENTS/WK-
32 HYGIENE 
58 DENTAL 
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TABLE 2 
COST ESTIMATE OF INFECTION CONTROL DENTAL SUPPLIES 
.. 
ITEM CATALOGUE 1 CATALOGUE 2 CATALOGUE 3 CATALOGUE 4 AVERAGE 
GLOVES-100/box 
Brand A $11.95 $11.95 ----- $11 • 00 $11.63 
Brand B 14.85 12.95 ----- 12.50 13.43 
House ----- 9.75 12.95 10.00 10.90 
PLASTIC GLOVES-100/box 4. 95 4.40 ----- ----- 4.68 
HOUSEKEEPING ----- 15.50 15.00 ----- 15.25 
GLOVE~-12 pair 
N MASKS-SO/box 
N 
Brand A 18.25 17.90 ----- 14.50 16.88 
Brand B 13.95 11 • 95 ----- 12.50 12.80 
House 13.25 13.00 14.95 ----- 13.73 
DISINFECI'ANT-make 1 gallon 
Brand A 28.45 24.95 ----- 24.00 25.80 
Brand B 19.25 19.50 ----- 18.75 19.17 
House 22.95 21 • 50 ----- 18.75 21. 07 
ANTIMICROBIAL SOAP-32 ounce 
Brand A 11 • 2 5 10.75 12.40 11. 25* 11 • 4 7 
Brand B 9.45 7.50 ----- ----- 8.48 
House ----- ----- 11 • 90 9.75 10.83 
* not included in the average 
TABLE 3 
COST ESTIMATE OF INFECTION CONTROL DENTAL SUPPLIES 
NOT FOUND IN MULTIPLE CATALOGUES 
ITEM , 
SPORE-TESTING DEVICE 
Brand A 
Brand B 
BLEACH 
Brand A 
House 
SHARPS CONTAINER 
Brand A 
SURFACE COVERINGS 
Brand A 
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COST 
$69.25/25 tests 
$132.00/25 tests 
$1 .19/gallon 
$ .99/gallon 
$39.95/1250 needles 
$13.50/1500 units 
TABLE 4 
THEORETICAL PER PATIENT VISIT (PV) COST OF INFECTION CONTROL 
IN PRIVATE PRACTICE DENTISTRY,* 1988 
ITEM DENTAL PV HYGIENE PV PER DAY PER WEEK PER MONTH PER PT VISIT 
1. GLOVES $0.36 $0.24 --- $28.56 $114.24 $0.32 
la. EXAM GLOVES 
--- --- ---
4.68 18.72 .052 
2. MASKS .435 .29 
---
34.51 138.04 .383 
3. SURFACE 
COVERINGS • 10 • 10 --- 9.00 36.00 • 1 0 
4. ANTIMICROBIAL 
SOAP 
--- ---
$1.82 9. 10 36.40 • 10 
5. SHARPS 
CONTAINER .03 --- --- 1 • 7 4 6.96 .019 
t\J 6. HOUSEKEEPING ~ 
GLOVES --- --- --- .32 1 • 27 .004 
7. SPORE-TESTING 
DEVICE --- --- --- 4.04 16. 16 .05 
8. BLEACH --- --- .051 .26 1. 04 .0028 
9. HIGH LEVEL 
DISINFECTANT 
--- --- ---
5.50 22.01 .061 
10.HANDPIECE 
COVERING .03 .01 
---
2.06 8.24 .0228 
--
TOTALS $100.09 $400.35 $1 • 11 
* 1986 ADA SURVEY OF DENTAL PRACTICE 
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